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Abstract 
The SPY, QQQ and DIA listed on the 
American Stock Exchange (AMEX), but 
on July 31, 2001, the New York Stock 
Exchange (NYSE) began trading three 
unlisted securities. From the viewpoint 
of liquidity trader and informed trader,  
whether the NYSE entry leads to a 
dramatic improvement in liquidity of 
ETFs and also in price efficiency of the 
underlying index futures. We contribute 
to this discussion by examining the entry 
of the NYSE into the trading of ETFs. 
To assess market liquidity and price 
efficiency in the three ETFs after the 
NYSE entry , we use the structural 
model of Madhavan, Richardson, and 
Roomans (1997)?the model of Kumar, 
Sarin, and Shastri (1998) combined 
spread and depth and also the cost of 
carry model. Conclusions as following: 
the cost of asymmetric information and 
liquidity are obviously decreasing 
except DIA in the cost of supplying 
liquidity?About the trading cost, the 
implied bid-ask spread and the effective 
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bid-ask spread in the three ETFs are  
decreasing after the NYSE entry. And 
we also find out price efficiency in 
futures market of S&P 500?Dow Jones 
and Nasdaq-100 is improved after the 
NYSE entry. 
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Kumar et al.(1998) ? ? 1 0Sβ < ?
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???????? 0 0Sβ < ? 0 0Dβ > ? 
????(4-5)?(4-6)?????
???????????????
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??????????(Gauss-Markov 
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??????????? Zellner(1962) 
? ? ? ? ? ? ? ? ? ? ? ?
(Seemingly Unrelated Regression 
Model,SUR)???????????
????????????????
????????????????
??????? 
(?)????????  
ETF ????????????
????????????????
????????????????
????????????????
??? Harris, Mclnish, Shoesmith, and 
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1.???? 
??????????NYSE??
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00?????????CME????
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????????????????
????????????????
????????????????
????????????????
????????????????
????????????????
??? 10?00? 16?00??????
???   
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????????????????
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and Wood?1995????????
Minspan?????????????
????????????????
??? S&P 500?????????
????????????????
???? S&P 500????????
????????????????
????????????????
????????????????
??????????? 
2.???? 
??????????????
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????????????????
????????????????
????????????????
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?????? SPY, QQQ ? DIA
??? NYSE ??????????
????????? NYSE ????
TAQ (Trade and Quote)???????
??intraday?????? SPY, QQQ
? DIA ? 2001 ? 7 ? 31 ????
NYSE ?????????????
2001? 5? 2?? 2001? 10? 31??
????? 61 ???? 123 ???
????????????? 911 ?
????????????????
????????????????
?(9? 11?? 14??? 4?)???
????????????????
TAQ ?????????? SPY, 
QQQ ? DIA ?????2(Quote)??
???3(Trade)??????????
???????????????
?????? TAQ????????
????????????????
????????????????
?????????? Lee and Ready 
(1991)?????????? 
???Ft,T????????????
??St  ???? t?????????
??r ??????????????
??????????D??????
??????/???? 
?????? Madhavan et al.(1997)?????
????????????????
(???????θ????????
?φ????????λ??????
??????????? ρ )????
????????????????
??? 9?30∼10?00?10?00∼11?30?
11?30∼14?00?14?00∼15?30??
15?30∼16?00?Kumar et al.(1998)?
????????????????
??????? 2001 ? 7 ? 31
??SPY, QQQ? DIA? NYSE??
??????????? AMEX??
??????????? TAQ???
????????????????
????????????Madhavan 
et al. (1997)????????? Kumar 
et al.(1998)???????????
????? 
                                                 
 2???????????????????
???(price)??????(size) 1 ???????????????????
????????????????????
???????????????????
?? 
3???????????????????
(bid price)???(ask price)???????(bid 
size)????????(ask size) 
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?????? 61?????????
????????(SpreadRat)????
? (DepthRat) ? ? ? ? ? ?
(VolumeRat)???????(PriceRat)
?????????(VarianceRat)? 
(?)???? 
????? NYSE ????SPY, 
QQQ ? DIA ? AMEX ??????
????????????Madhavan 
et al. (1997)???????????
GMM ??????????(θ )??
??????(φ )????????
(λ )???????????????
( ρ )???????????????
????????????????
?????(s)????????( )?
???????????(
E
ts
Eγ )???
????????????(γ )???
????? (T ?? )??????
(Wilcoxon ??????)?????
? NYSE ????????????
????????????????
?????????? 
1.??????? 
SPY, QQQ ? DIA ??????
????????????(θ )???
?? DIA??????? U????
???????????????
????????????????
????????????????
????????????????
????????????????
????????????????
????????????????
????????????????
????????????????
????????????????
????????????????
?????????????? SPY, 
QQQ? DIA???????????
???? NYSE ?????????
??????? SPY, QQQ? DIA?
????? AMEX????????
?????? 
????????(φ )????
DIA? SPY???????????
????? U ?(midly U-shape)? 
QQQ??????????????
????????????????
????????????????
???? QQQ ?????????
SPY? DIA???????????
?????????????? DIA
???????????11:30~14:00
????????????????
??????? NYSE ??????
?????????SPY ????
??QQQ ? 10:00~11:30 ?????
????????????????
????????????????
???????? NYSE????DIA
????????????SPY ?
QQQ????????????? 
??????????λ????
???????QQQ???????
????????????????
????????? SPY?????
?????????????DIA ?
QQQ??????????????
?????? ρ???? QQQ???
?????????????SPY ?
????????????????
????????????????
????????????????
????????????????
???????????????
????????????????
????? QQQ?????????
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????????????????
?????????DIA ?????
????????????SPY ??
????????????????
????????????????
????? 
2.??????????? 
Madhavan et al.(1997)?????
?θ?φ?λ? ρ?????????
????????????????
????????????????
????????????????
????????????(implied 
bid-ask spread)????????
(effective bid-ask spread)??????
????????????????
???????????? 
???????(s )???? SPY
???????????QQQ? DIA
?????????? J ??? ETF
????????????????
????????????????
????????????????
????????????????
????????????????
????????????????
????????????????
??SPY, QQQ? DIA???????
???????? NYSE????SPY, 
QQQ ? DIA ?????? AMEX?
????????????????
?????( )???DIA ? SPY ?
???????? J ???????
???? QQQ??????????
???????????????SPY, 
QQQ? DIA???????????
???? NYSE????SPY, QQQ?
DIA?????? AMEX?????
?????????? 
E
ts
??????????????
(γ )????γ ??? 0??????
????????????????
???γ ??? 1?????????
????????????????
??????????????SPY, 
QQQ? DIA?????? QQQ??
????????????????
????????????????
????????? DIA? SPY??
????????????? NYSE
????????????????
??????????QQQ ???
9:30~10:00????????????
???????????? SPY, QQQ
? DIA??? NYSE???????
????????????????
????????????????
( Eγ )???SPY, QQQ? DIA????
????????????????
????? SPY, QQQ? DIA???
???????????? NYSE ?
????????????????
????? 
3.?????????????? 
爲???? NYSE ??????
?????? SPY, QQQ? DIA??
???????????????
Kumar et al. (1998)?????????
????????????????
???????????? NYSE??
SPY, QQQ? DIA? AMEX????
????????????????
?????????????? 
??????????????
????????????????
?????? ETF ????? NYSE
????????????????
????????????????
?????? SPY????????
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DIA? QQQ???????????
ETF ??????????????
????????????????
????? Kumar et al. (1998) ??
??????? 
4.????????? 
????????SPY, QQQ ?
DIA ? NYSE ??????????
????????????????
?? SPY, QQQ? DIA??????
?????????? NYSE ???
????????????????
??????SPY, QQQ ? DIA ?
NYSE??????SPY, QQQ? DIA
????????????????
?????????????? SPY, 
QQQ ? DIA ? NYSE ??????
???????????????
???????????????SPY, 
QQQ? DIA? NYSE???????
????????????????
????????????????
????????????????
????????????????
????????????????
????????????? SPY, 
QQQ?DIA?NYSE???????
????????????? 
???? 
??????? 2001 ? 7 ? 31
?????????(NYSE)????
?????? SPY, QQQ? DIA??
????????????????
?????? AMEX???????
????????????????
???????Bagehot(1971)???
????????????????
????????????????
????????????????
?????????????Madhavan 
et al. (1997)????????????
??????????????(φ )
????????(θ )????? SPY, 
QQQ? DIA??? NYSE?????
????????????????
??????????????SPY, 
QQQ ? DIA ?????????
NYSE??????????????
????????? DIA??SPY?
QQQ??? NYSE???????? 
??????????????
?????????????
Madhavan et al. (1997)???????
????????????????
???????????????
???????? ( )?????
( )???????????????
????????????????
????????????????
???SPY, QQQ? DIA??? NYSE
????????????????
????????????????
???????????SPY, QQQ?
DIA ??? NYSE ????????
??????????????? 
s
Es
??????????????
???????????? Lee, 
Mucklow and Ready(1993)?????
????????????????
????????????????
??Kumar et al. (1998)??????
????????????????
??????SPY, QQQ?DIA???
????????????????
????????????NYSE??
??????SPY, QQQ?DIA???
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